adenosine triphosphate
(ATP) level and a rise in adenosine monophosphate (AMP) level of guinea-pig liver, but no changes in the values of ATP and other adenine nucleotides in the lung of in vivo shock. However, the fall of ATP in liver was not observable in in vitro anaphylactic reaction (1). The fall of ATP level in tissues has been also reported in the animals treated with certain drugs (2) (3) (4) (5) or with X-ray irradiation (6, 7) . In the latter case, aside from a fall of ATP level, a significant decrease is shown in the P32 incorporation into nucleotide fraction of spleen and thymus in the mice transplanted with mammary carcinoma.
The present paper describes the result of an investigation on the adenine nucleotide contents and on the P32 incorporation into the nucleotides of guinea-pig liver in in vivo anaphylaxis, as determined by the ion exchange chromatographic method.
The experiments were also conducted on the animals treated with histamine, since histamine is known as a mediator in anaphylaxis in guinea pig, producing anoxia by constricting bronchial muscle, which is a phenomenon practically undistinguishable from anaphylactic shock.
METHODS
Sensitization : Male guinea pig (about 270 g) were sensitized by injecting 1 ml each of 10% solution of egg albumin subcutaneously on the back as well as intraperitoneally, and used for experiments 3-6 weeks later.
Administration of P32 and preparation of acid soluble fraction : H, P120, (ortho phosphoric type), a commercial product from the Japan Radio Isotope Association, was diluted with potassium phosphate buffer (pH 7.4), boiled for one hour, and then the solution was adjusted to 50 aC/ml with physiological saline solution.
Sensitized guinea pigs were injected with 50 ,uC of P32 intraperitoneally and one hour later challenged with antigen by the cardiac injection of a physiological saline solution containing egg albumin 2 mg per 100 g body weight. Immediately after the terminal breathing, which occurred about 5 minutes later, the animals were bled and liver was excised as quickly as possible and put in acetone-dry ice for freezing. To about 2 g of the tissue three volumes of cold 0.6 N perchloric acid were added and the mixture was homogenized in the Potter-Elvehjem glass homogenizer. After centri fugation the precipitate was washed with 0.2 N perchloric acid, and the combined super natant was neutralized with 20% KOH, which resulted in the precipitation of potassium perchlorate. After filtration, the supernatant served as the material for the ion exchange chromatographic analysis.
As control, non-sensitized animals were similarly treated with antigen, and 5 minutes later benumbed by a blow on the back of head and bled. Each set of experiment on a pair of control and shocked animal was performed on the same day.
In the experiments of histamine shock, guinea pigs were injected with histamine dihydrochloride 1 mg/kg by the cardiac puncture.
All the animals exhibited severe shock symptoms with marked asphyxia, breathing terminating within 5 minutes. Im mediately after the terminal breathing, liver was excised and similarly treated as men tioned above.
Ion exchange chromatography : The methods used were principally the same as reported in the previous paper (1), except that the size of the Dowex column was of 1.0x40 cm, slightly larger diameter, for the purpose to obtain more accurate values of ATP content.
Gradient elution was carried out by the formate system. The absorbancy of each fraction was determined at 260 m,a as well as at 275 ma, where the ratio of OD (optical density) at 275 m,u versus OD at 260 m u was used as the basis for the identification of the base component of nucleotides. Nicotinamide adenine dinucleotide (NAD) was also determined at 325 mp after the addition of KCN.
Determination of P32 radioactivity : One ml of eluting solution was dried in the sample planchet, and the radioactivity of P32 was determined by Geiger-Muller counter. Table 4 .
Mean percentages of ATP content and incorporated P32 in ATP fraction in the histamine-shocked liver were found to be 93±6.4% and 86±8.8%, respectively, of corres ponding controls, and those of ADP were 85--±-3.5% and 99±16.8%.
DISCUSSION
In comparing one pair each from the experimental and the control animals, it has been found that the level of ATP always tends to decrease in the guinea-pig liver after the animal was subjected to anaphylactic shock. The value of the optical density at 260 mp from test animals was 76±6.7% of that from the control. The incorporation of P32 into ATP fraction likewise distinctly decreased in anaphylactically shocked animals, showing a value of 64±3.8% of the control. While a decrease in the ATP level was observed along with an increase in AMP as reported in the previous paper (1), there was no distinct difference of the AMP contents in the present experiment. It is noteworthy that the decrease was observed rather in the ADP contents as well as in the amount of P32 incorporated into ADP fraction. This seems to be due to a slight modification of the experimental methods. The advantage lies in the use of a slightly bigger diameter of the column in ion exchange chromatography whereby the time of run is shortened con siderably, thus minimizing degradation of ATP during the chromatographic procedures and enabling us to obtain a larger value of ATP.
Comparison was made between nucleotide contents and the incorporation of P32 in animals shocked with histamine. and those in anaphylactic shock for the purpose to see whether or not anoxia caused by the constricting effect of this amine on the bronchial muscles would decrease the ATP contents in the liver tissue. However, it was demon strated that the extent of decrease in both the ATP level and the P32 incorporation was lesser in histamine shock than in anaphylactic shock. This suggests that the fall in the ATP level as observable in anaphylactic shock is elicited by some other more important factor(s) than anoxia alone because the severity of asphyxia in the histamine shock was similar in the anaphylactic shock.
When a comparison is made between the results from anaphylaxis and those in other experiments, the simultaneous decrease of ATP and ADP observed in the present ex periment resembles closely the results in the spleen and thymus of rats subjected to total body irradiation with X-rays (6, 7). On the contrary, the administration of fever pro ducing substances (2) or reserpine (3) (4) (5) shows a fall in the ATP level with a simultane ous elevation of ADP, indicating a marked decrease in the ratio of ATP/ADP.
Concerning the mechanism of a fall in ATP level as observed in anaphylaxis, the author suggested in the previous report (1) that it seems to be a decreased efficiency of ATP-synthesis resulting from an inhibition of mitochondrial oxidative phosphorylation by the mechanism presumably related to the circulating blood, since the decrease in ATP content was observed only in the in vivo experiment and not in the in vitro. Further study is required for the elucidation of this problem, especially by the biochemical method. SUMMARY 1. Adenine nucleotide contents and P32 uptake into the nucleotides of guinea-pig liver were determined by chromatographic method, and their changes in anaphylactic and histamine shock were followed. 3. There were qualitative changes in the patterns of nucleotides in neither anaphy lactic nor histamine shock.
